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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inkjet printer which can 
suppress spreading of ink drops after the ink drops hit. 
SOLUTION: The inkjet printer 1 has a chamber structure 10 with a 
chamber 13b inside, a carriage 3 arranged in the chamber structure 
10, and an inert gas supply means for supplying an inert gas to the 
chamber 13b. The carriage 3 reciprocates in a horizontal scanning 
direction A. Heads 4, 4 and the like for discharging ink drops highly 
reactive to oxygen towards a recording medium 99 are set at the 
carriage 3, and an UV light source 5 is set between the heads 4 
and 4. An oxygen concentration in the chamber 1 3b is decreased 
by supplying the inert gas to the chamber 13b, thereby preventing 
an inhibition of curing of ink drops which land on the recording 
medium 99. 
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* NOTICES * 

vJPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim l]An ink-jet printer comprising: 

A head which carries out the regurgitation towards a recording medium from on a recording medium by 
making into an ink droplet active light hardenability ink hardened by the exposure of active light. 
An irradiation means which irradiates with active light an ink droplet which reached a recording medium, and 
a gas supply means by which an ink droplet which reached a recording medium supplies inertness inactive 
gas to a part irradiated by said irradiation means to active light hardenability ink. 

[Claim 2]The ink-jet printer according to claim 1 which possesses further a sealing means which shuts up 
inactive gas with which an ink droplet which reached a recording medium was supplied to a part irradiated 
by said irradiation means by said gas supply means. 

[Claim 3]Said sealing means is a surrounding body which surrounds a part where an ink droplet which 
reached a recording medium is irradiated by said irradiation means, The ink-jet printer according to claim 2, 
wherein inside of said surrounding body serves as an inert gas atmosphere because said gas supply means 
supplies inactive gas in said surrounding body. 
[Claim 4] An ink-jet printer comprising: 

A head which carries out the regurgitation towards a recording medium from on a recording medium by 
making into an ink droplet active light hardenability ink hardened by the exposure of active light. 
An irradiation means which irradiates with active light an ink droplet which reached a recording medium, and 
a deoxidation means by which an ink droplet which reached a recording medium removes oxygen from a 
part irradiated by said irradiation means. 

[Claim 5] The ink-jet printer according to claim 4 with which an ink droplet which reached a recording 
medium possesses further a surrounding body which surrounds a part irradiated by said irradiation means. 
[Claim 6]The ink-jet printer according to claim 3 or 5, wherein a ballistic trajectory of an ink droplet after 
being breathed out by said head until it reaches a recording medium consists in said surrounding body. 
[Claim 7]The ink-jet printer according to claim 3, 5, or 6, wherein said head and said irradiation means are 
allotted in said surrounding body. 

[Claim 8]A passing mouth which leads inside and outside is provided in said surrounding body, and it is 
provided so that two rollers by which the placed opposite was carried out mutually may plug up said 
passing mouth, The ink-jet printer according to claim 3, 5, 6, or 7, wherein a recording medium inserted into 
said two rollers passes said passing mouth by rotation of said two rollers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the ink-jet printer which carries out image formation to a 

recording medium by carrying out the regurgitation of the ink to a recording medium. 

[0002] 

[Description of the Prior Art] In recent years, many image formation methods using the ink-jet printer as an 
image formation method which can form a picture simple and cheaply are adopted. An ink-jet printer moves 
recording media, such as paper and a resin film, to a vertical scanning direction intermittently, and when the 
recording medium has stopped, it moves a head to the scanning direction which becomes right-angled with 
a vertical scanning direction on a recording medium. And while the head is moving to the scanning direction, 
an ink-jet printer carries out the regurgitation of the ink droplet to a recording medium from a head with a 
piezo-electric element or a heater. A picture is formed in a recording medium by operation of such an ink- 
jet printer. 

[0003]There is active light hardenability ink hardened by the exposure of active light called ultraviolet rays 
as ink used for an ink-jet printer. The monomer or oligomer from which active light hardenability ink serves 
as paints and a precursor of a high molecular compound, for example, It is formed including the 
photopolymerization initiator etc. which generate a radical (active species) by active light energy (mainly 
ultraviolet energy), and advance the crosslinking reaction or the polymerization reaction of a monomer or 
oligomer by this radical, and hardens by the crosslinking reaction or the polymerization reaction by 
exposure of active light The printer which carries out image formation in such active light hardenability ink 
is a low odor comparatively compared with the printer which carries out image formation in solvent system 
ink. 

It is observed in recent years at the point which can perform record to a recording medium without ink 
absorbency. 

[0004] 

[Probiem(s) to be Solved by the Invention]By the way, although a radical occurs in the initiation reaction of 
a photopolymerization initiator, a radical will be consumed at oxygen in the air reacting that it is radical, and 
the activity of active light hardenability ink will decrease by oxygen. Therefore, the ink droplet of active 
light hardenability ink will spread and spread on a recording medium, without hardening, after reaching a 
recording medium. It follows and a high-definition picture cannot be acquired. Especially, when a recording 
medium is a resin film, the breadth speed of an ink droplet is quick, and the actual condition is that carrying 
out image formation to a resin film in active light hardenability ink is not put in practical use. 
[0005]In order that active light hardenability ink may harden certainly in the air, enlarging ultraviolet energy 
is also considered, but if ultraviolet energy is enlarged, a recording medium deteriorates easily and the 
recording medium of weak construction material cannot be used for ultraviolet rays. 
[0006]Then, the technical problem of this invention is an ink-jet printer which can stop the breadth of the 
ink droplet after an ink droplet reaches the target, It is providing the ink-jet printer which is stabilized also 
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to what kind of kind of recording medium, and can form a high definition picture in active light hardenability 

ink. 

[0007] 

[Means for Solving the Problem]In order to solve the above technical problem, an ink-jet printer concerning 
the invention according to claim 1 is provided with the following. 

A head which carries out the regurgitation towards a recording medium from on a recording medium by 
making into an ink droplet active light hardenability ink hardened by the exposure of active light. 
An irradiation means which irradiates with active light an ink droplet which reached a recording medium. 
A gas supply means by which an ink droplet which reached a recording medium supplies inertness inactive 
gas to a part irradiated by said irradiation means to active light hardenability ink. 

[0008]In the invention according to claim 1, an ink droplet of active light hardenability ink is breathed out by 
recording medium by a head, and if an ink droplet reaches a recording medium, it will be irradiated with it by 
irradiation means at active light. Since inactive gas is supplied to a part where an ink droplet which reached 
a recording medium is irradiated by irradiation means by gas supply means, an oxygen density around ink 
falls. Therefore, by oxygen, an ink droplet which reached the target does not produce hardening inhibition, 
and does not enlarge ultraviolet energy, but also hardens ** certainly on a recording medium. Therefore, an 
ink droplet does not spread on a recording medium, but since a path of an ink droplet does not become 
large, a high definition picture is formed in a recording medium. In particular, even if a recording medium is 
the construction material in which an ink droplet called a resin film spreads easily, since an ink droplet 
hardens certainly, image formation can be performed also to a recording medium of such construction 
material. 

[0009] By the way, active light hardenability ink contains a photopolymerization initiator fundamentally, a 
radical occurs in an initiation reaction of a photopolymerization initiator, and ozone occurs at this radical 
reacting to oxygen. However, in this invention, since the oxygen density around an ink droplet which 
reached the target is very low, a reaction of a radical and oxygen does not arise and ozone does not occur. 
Therefore, this invention does so an effect that generating of an ozone smell can also be suppressed. Since 
ultraviolet energy is not enlarged but an ink target also hardens ** certainly, a picture can also be formed 
in a recording medium of construction material which deteriorates easily in ultraviolet rays. 
[0010]The invention according to claim 2 possesses further a sealing means which shuts up inactive gas 
with which an ink droplet which reached a recording medium was supplied to a part irradiated by said 
irradiation means by said gas supply means in the ink-jet printer according to claim 1. 
[001l]Since inactive gas is confined in a part where an ink droplet which reached the target is irradiated by 
irradiation means in the invention according to claim 2 by sealing means, a decreasing rate of an oxygen 
density of the part is dramatically high. Therefore, an ink droplet which reached the target does not 
produce hardening inhibition by oxygen, but does not enlarge ultraviolet energy but also hardens ** 
certainly on a recording medium. Therefore, an ink droplet does not spread on a recording medium, but it 
follows and a high definition picture is formed in a recording medium. Since an ink droplet hardens certainly, 
image formation can be performed also to a recording medium of construction material with which an ink 
droplet called a resin film spreads easily. Since ultraviolet energy is not enlarged but an ink target also 
hardens ** certainly, a picture can also be formed in a recording medium of construction material which 
deteriorates easily in ultraviolet rays. Since an oxygen density around an ink droplet which reached the 
target falls, a reaction of a radical and oxygen does not arise, and ozone does not occur, but generating of 
an ozone smell can also be suppressed. The sealing means does not close inactive gas thoroughly in an 
impact part, and they may be various things called a screen with a closure operation, and it may intercept it 
so that the open air may not go into an impact part. 

[001 2] An ink-jet printer concerning the invention according to claim 4 is provided with the following. 
A head which carries out the regurgitation towards a recording medium from on a recording medium by 
making into an ink droplet active light hardenability ink hardened by the exposure of active light. 
An irradiation means which irradiates with active light an ink droplet which reached a recording medium. 
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A deoxidation means by which an ink droplet which reached a recording medium removes oxygen from a 
part irradiated by said irradiation means. 

[0013]In the invention according to claim 4, since oxygen is removed from a part where an ink droplet which 
reached the target is irradiated by irradiation means by deoxidation means, an ink droplet which reached 
the target does not produce hardening inhibition by oxygen, but it does not enlarge ultraviolet energy but ** 
also hardens it certainly on a recording medium. Therefore, an ink droplet does not spread on a recording 
medium, but it follows and a high definition picture is formed in a recording medium. Since an ink droplet 
hardens certainly, image formation can be performed also to a recording medium of construction material 
with which an ink droplet called a resin film spreads easily. Since ultraviolet energy is not enlarged but an 
ink target also hardens ** certainly, a picture can also be formed in a recording medium of construction 
material which deteriorates easily in ultraviolet rays. Since an oxygen density around an ink droplet which 
reached the target falls, a reaction of a radical and oxygen does not arise, and ozone does not occur, but 
generating of an ozone smell can also be suppressed. 

[0014]In the ink-jet printer according to claim 2, the invention according to claim 3 said sealing means, 
Inside of said surrounding body serves as an inert gas atmosphere because an ink droplet which reached a 
recording medium is a surrounding body which surrounds a part irradiated by said irradiation means and said 
gas supply means supplies inactive gas in said surrounding body. 

[0015]The invention according to claim 5 possesses further a surrounding body in which an ink droplet 
which reached a recording medium surrounds a part irradiated by said irradiation means in the ink-jet 
printer according to claim 4. 

[001 6]In the invention according to claim 3 or 5, it is irradiated with an ink droplet which reached a 
recording medium in a surrounding body by ultraviolet rays from an irradiation means. Here, an oxygen 
density of a surrounding body hurts very low, an ink droplet does not produce hardening inhibition, and also 
a reaction of a radical and oxygen does not arise and ozone does not occur. 

[001 7]A ballistic trajectory of an ink droplet after the invention according to claim 6 is breathed out by said 
head in the ink-jet printer according to claim 3 or 5 until it reaches a recording medium consists in said 
surrounding body. 

[001 8] In the invention according to claim 6, a ballistic trajectory of an ink droplet from a head to a 
recording medium consists in a surrounding body, and since the oxygen density in a surrounding body is 
very low, during flight, an ink droplet adheres oxygen or does not contain it. Therefore, an ink droplet is 
certainly hardened, even if ultraviolet rays glare, after reaching the target. 

[001 9] As for the invention according to claim 7, in the ink-jet printer according to claim 3, 5, or 6, said head 
and said irradiation means are allotted in said surrounding body. 

[0020]In the invention according to claim 7, since a head and an irradiation means are allotted in a 
surrounding body, an ink-jet printer is simplified and miniaturized. 

[0021 ]In the ink-jet printer according to claim 3, 5, 6, or 7 the invention according to claim 8, A passing 
mouth which leads inside and outside is provided in said surrounding body, it is provided so that two rollers 
by which the placed opposite was carried out mutually may plug up said passing mouth, and a recording 
medium inserted into said two rollers passes said passing mouth by rotation of said two rollers. 
[0022]In the invention according to claim 8, a recording medium is carried in in a surrounding body through 
a passing mouth, or it is taken out out of a surrounding body. Here, an ink droplet which pumping of a gas in 
a surrounding body and the gas besides a surrounding body was carried out through a passing mouth, and 
an oxygen density in a surrounding body might rise, therefore reached the target may produce hardening 
inhibition. However, in the invention according to claim 8, since a passing mouth is closed by two rollers, 
substitution of a gas the inside of a surrounding body and besides a surrounding body does not arise, and 
an ink droplet which reached the target does not produce hardening inhibition. 
[0023] 

[Embodiment of the InventionjA drawing is used for below and the concrete mode of this invention is 
explained to it. However, the scope of an invention is not limited to the example of a graphic display. 
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Drawing 1 is a perspective view showing the important section of the ink-jet printer 1, and drawing 2 is a 
bottom view showing the carriage 3 with which the ink-jet printer 1 is equipped. Drawing 3 is the drawing in 
which the chamber structure 10 with which the ink-jet printer 1 is equipped was shown, and is the 
fragmentary sectional view seen and shown in the scanning direction A of drawing 1. 
[0024]The ultraviolet curing nature ink which has the character which hardens the ink-jet printer 1 by the 
exposure of the ultraviolet rays as active light, (it is hereafter called "UV ink".) — it breathes out towards 
the recording medium 99 as a drop (henceforth an "ink droplet"), and image formation is performed to the 
recording medium 99 by performing UV irradiation after impact of an ink droplet. Although UV ink is adopted 
as active light hardenability ink in the following explanation, it is good also as a thing using the ink of the 
character activated and hardened by active light, such as infrared rays, visible light, an electron beam, and 
X-rays. Active light is active light in a broad sense here. That is, the active light taken up on these 
specifications does not put only visible tight, but electromagnetic waves, such as ultraviolet rays, infrared 
rays, an electron beam, and X-rays, are included. That is, active light activates and hardens ink. The 
construction material of the recording medium 99 can apply the construction material in which image 
formation is possible with resin, paper, or the other printers 1. 

[0025]As shown in drawing 1 - drawing 3, the ink-jet printer 1, The conveyer style 11 which conveys the 
sheet shaped recording medium 99 to the vertical scanning direction B, as opposed to the vertical scanning 
direction B — abbreviated — with the guide member 2 which extends in the right-angled scanning direction 
A. The carriage 3 which is a mobile which is guided at the guide member 2 and moves to the scanning 
direction A along with the guide member 2, Two or more heads 4 and 4 and — which carry out the 
regurgitation of the ink droplet of UV ink, and two or more sources 5 and 5 of UV light (irradiation means) 
and — (it illustrates to drawing 2 etc.) which turn ultraviolet rays to the recording medium 99, and irradiate 
with them, The covering 9 (it illustrates to drawing 2 etc.) provided in each source 5 of UV light, and two or 
more ink tanks 6 and 6 and — which store UV ink while being arranged down the carriage 3, The ink feed 
path 7 which supplies UV ink to the head 4 from the ink tank 6, The transformation pump 8 formed in each 
ink tank 6, and the chamber structure (sealing means) 10 for intercepting a building envelope from the open 
air, while storing the carriage 3 in an inside, The platen 12 allotted in the chamber structure 10 and the 
inactive gas feeding means (graphic display abbreviation) which supplies inertness inactive gas in the 
chamber structure 10 to UV ink are provided. 

[0026]As shown in drawing 1 , the ink tanks 6 and 6 and — are exchangeable ink cartridges, and the UV ink 
of Isshiki is stored in each ink tank 6. That is, the UV ink of which color of several sorts of colors is stored 
in the one ink tank 6. Although the UV ink of a color fundamentally different every ink tank 6 is stored, the 
UV ink of the same color may be stored in the two or more ink tanks 6. As a color of the UV ink used for 
the ink-jet printer 1, It is based on yellow (Y), magenta (M), cyanogen (C), and black (K), in addition there 
are a white (W), light yellow (LY), light magenta (LM), light cyan (LC), light black (LK), etc. 
[0027]The UV ink stored in each ink tank 6, The monomer or oligomer used as the paints (color material) 
according to a color, and the precursor of photopolymerization resin, It is formed including the 
photopolymerization initiator which generates a radical with ultraviolet energy and advances the 
crosslinking reaction or the polymerization reaction of a monomer or oligomer by this radical, the 
photopolymerization accelerator which promotes the initiation reaction of a photopolymerization initiator, 
etc. In connection with the photoreaction initiator which received the exposure of ultraviolet rays acting as 
a catalyst, a monomer or oligomer has crosslinking reaction or the character which hardens UV ink with 
such a reaction, although a polymerization reaction is carried out. 

[0028] As shown in drawing 3, the conveyer style 11 has the function to convey the recording medium 99 to 
the vertical scanning direction B to compensate for operation of the carriage 3, and also has a function 
which repeats the function, i.e., a stop of the recording medium 99, to specifically convey the recording 
medium 99 intermittently, and conveyance. The details of the conveyer style 1 1 are mentioned later. 
[0029]As shown in drawing 1, according to conveyance of the intermittent recording medium 99, along with 
the guide member 2, reciprocation moving of the carriage 3 is carried out to the scanning direction A, and 
when the recording medium 99 has specifically stopped, it carries out forward movement, double action, or 
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reciprocation moving to the scanning direction A. When the carriage 3 carries out uniform movement mostly 
(right above which it is got blocked and is the recording medium 99), comes out of the image formation 
range and moves to the end (getting it blocked cuff end) of a moving range in the image formation range, 
after it carries out slowdown movement and turning it up at the end by return, when it moves to the image 
formation range, it carries out acceleration movement. For example, if it is an example of drawing 1, the 
carriage 3, Acceleration movement is carried out until it is located right above the recording medium 99 
from the left end of a moving range, Slowdown movement is carried out until it carries out uniform 
movement of right above the recording medium 99 which is an image formation range from the left to the 
right and is located in the right end of a moving range from right above the recording medium 99, 
Acceleration movement is carried out until it turns up at the right end and is located right above the 
recording medium 99, uniform movement of right above the recording medium 99 is carried out from the 
right to the left, and slowdown movement is carried out until it is located in the left end of a moving range 
from right above the recording medium 99. 

[0030]The placed opposite of the platen 12 is carried out to the carriage 3, and it supports the recording 
medium 99 conveyed down the carriage 3 in the shape of approximately flatness. 

[0031]The ink feed path 7 leads to the heads 4 and 4 and — from the ink tanks 6 and 6 and — for every 
color of UV ink, and the UV ink of each color is supplied to the head 4 which leads to the ink tank 6 
concerned from each ink tank 6 through the ink feed path 7. That is, the color of the UV ink stored by 
which ink tank 6 is the same as that of the ink droplet breathed out from the head 4 which leads to the ink 
tank 6 via the ink feed path 7. The ink feed path 7 is formed from the flexible member so that movement of 
the carriage 3 can be followed. 

[0032]Two or more transformation pumps 8 and 8 and — are provided in the ink feed path 7. By changing 
the internal pressure of the ink feed path 7 where the transformation pump 8 leads to the head 4 from the 
ink tank 6, the ink supply from the ink tank 6 to the head 4 is changed. 

[0033]The carriage 3 is explained in detail. As shown in drawing 2, the heads 4 and 4 and — are attached 
to the carriage 3, the sources 5 and 5 of UV light and — are attached to the carriage 3, and the coverings 
9 and 9 and — are further attached to the carriage 3 so that each source 5 of UV light may be covered. It 
follows, the heads 4 and 4 and — scan the recording-medium 99 top with movement of the carriage 3, and 
the sources 5 and 5 of UV light and — scan the recording-medium 99 top with the heads 4 and 4 and — . 
[0034]Two or more deliveries (graphic display abbreviation) are formed in the undersurface of each head 4, 
and two or more deliveries serve as a single tier, and are arranged in the vertical scanning direction B. The 
discharging means (graphic display abbreviation) of a piezo-electric element is provided in the inside of 
each head 4, and an ink droplet is separately breathed out by the operation of a discharging means from 
each delivery. From the one head 4, the UV ink of which color of several sorts of colors is breathed out 
Although the ink droplet of the UV ink of a color fundamentally different every head 4 is breathed out, the 
UV ink of the same color may be breathed out from the two or more heads 4. 

[0035]Each source 5 of UV light comprises an ultraviolet ray lamp etc. which emit light with the irradiation 
energy stabilized in the ultraviolet rays of the specific wavelength area (for example, wavelength of 250 
nm), The wavelength and irradiation intensity of ultraviolet rays which are emitted from the source 5 of UV 
light are suitably set up according to the construction material of the recording medium 99, or the kind of 
UV ink. As an ultraviolet ray lamp, LED (light emitting diode), a fluorescent lamp, a high-pressure mercury 
lamp, a metal halide lamp, a high-pressure-water silver spot lamp, a xenon lamp, etc. are applicable. The 
source 5 of UV light changes the wavelength and irradiation energy of ultraviolet rays with which it 
irradiates according to the construction material of the recording medium 99, or the kind of UV ink. 
[0036]Each covering 9 has covered the source 5 of UV light from the top. With the covering 9, the 
ultraviolet rays from the source 5 of UV light were covered, the head 4 was not exposed to ultraviolet rays, 
and has come, and the recording medium 99 is conversely exposed to the ultraviolet rays from the source 5 
of UV light, or [ that the length of the source 5 of UV light in the vertical scanning direction B is longer 
than the length of the head 4 in the vertical scanning direction B ] — or it is almost equivalent 
[0037]The heads 4 and 4 and — became a single tier, and are located in a line with the scanning direction 
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A at equal intervals. The sources 5 and 5 of UV light and — also became a single tier, and are located in a 
line with the scanning direction A at equal intervals. The one head 4 intervenes between the two sources 5 
and 5 of UV light, and the head 4 and the source 5 of UV light serve as alternation, and are arranged in the 
scanning direction A. 

[0038]In these heads 4 and 4 and the sequence which becomes — from the sources 5 and 5 of UV light, 
and — , the both ends of the scanning direction A serve as the source 5 of UV light The distance of the 
head 4 and the source 5 of UV light of the next door of one of these is equal to distance with the source 5 
of UV light of the next door of the another side, that is, the head 4 and the source 5 of UV light — 
alternation — and it is arranged by straight line shape at equal intervals. In drawi ng 2, although the 
numerals shown in each head 4 mean the color of the ink droplet breathed out, the arrangement of a color 
is not restricted like d rawing 2 . 

[0039]The carriage 3 moves forwardly, double action is carried out, or when carrying out reciprocation 
moving, an ink droplet is breathed out from each head 4, and the recording medium 99 is reached. When the 
source 5 of UV light of the next door of the head 4 concerned is located right above the ink droplet which 
reached the target with movement of the carriage 3 at that time, it hardens by the ink which reached the 
target being irradiated by the ultraviolet rays from the source 5 of UV light concerned. That is, [ above the 
platen 12 ], the regurgitation of an ink droplet is performed to the recording medium 99, and the exposure 
of ultraviolet rays is further performed to the ink droplet which reached the recording medium 99 [ above 
the platen 12 ]. 

[0040]Next, the chamber structure 10 and the conveyer style 11 are explained. As shown in drawing 3, the 
chamber structure 10 is provided with the box 13 which surrounds the carriage 3 and the platen 12 which 
have a building envelope and have been arranged in this building envelope, and the divider plates 20, 21, 22, 
and 23 provided in the inner surface of the box 13. The upper face part 14 and the undersurface part 15 
the box 13 turned [ part 3 to the right-angled direction to the scanning direction A and the vertical 
scanning direction B, It is a thing of the approximately rectangular parallelepiped shape which consists of 
two lateral portions (graphic display abbreviation) which turned to the scanning direction A, and the front 
part 16 and the rear surface portion 17 which turned to the vertical scanning direction B, and the building 
envelope is formed of these fields. The breakthroughs 16a and 17a are formed in the surface parts 16 and 
17, respectively, the breakthrough 16a leads within and without the box 13 in the front part 16, the 
breakthrough 17a leads within and without the box 13 in the rear surface portion 17, and the breakthroughs 
16a and 17a have faced mutually. 

[0041 ]The divider plate 20 is a projected rim which projects from the upper face part 14 to the building 
envelope of the box 13, and serves as a long picture in the scanning direction A. The divider plate 21 is a 
projected rim which projects from the undersurface part 15 to the building envelope of the box 13, and 
serves as a long picture in the scanning direction A. The divider plate 20 and the divider plate 21 face a 
sliding direction mutually, and are arranged. The divider plate 22 is a projected rim which projects from the 
upper face part 14 to the building envelope of the box 13, and serves as a long picture in the scanning 
direction A. The divider plate 23 is a projected rim which projects from the undersurface part 15 to the 
building envelope of the box 13, and serves as a long picture in the scanning direction A. The divider plate 
22 and the divider plate 23 face a sliding direction mutually, and are arranged. 

[0042]The building envelope of the box 13 is divided into three by the divider plates 20, 21, 22, and 23. That 
is, the building envelope of the box 13 comprises ** 13a of the upstream of the vertical scanning direction 
B, ** 13c of the downstream of the vertical scanning direction B, and ** 13a and ** 13b between ** 13c. 
** 13a and ** 13b are divided by the divider plates 20 and 21, and ** 13b and ** 13c are divided by the 
divider plates 22 and 23. 

[0043]Between the divider plate 20 and the divider plate 21, the carrier rollers 24 and 24 which constitute 
the conveyer style 1 1 are arranged. The carrier rollers 24 and 24 face mutually, approach, and are arranged, 
and it can be freely rotated to the circumference of the axial center of the scanning direction A. Similarly, 
between the divider plate 20 and the divider plate 21, the carrier rollers 25 and 25 which constitute the 
conveyer style 1 1 are arranged. The carrier rollers 25 and 25 face mutually, approach, and are arranged, 
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and it can be freely rotated to the circumference of the axial center of the scanning direction A. The 
carrier rollers 24 and 24 are close to the divider plates 20 and 21, respectively, and the carrier rollers 25 
and 25 are close to the divider plates 22 and 23. That is, the passing mouth (crevice between the divider 
plate 20 and the divider plate 21) which passes to ** 13a and ** 13b is closed by the carrier rollers 24 and 
24, and the passing mouth (crevice between the divider plate 22 and the divider plate 23) which passes to 
** 13b and ** 13c is closed by the carrier rollers 25 and 25. 

[0044]Carrying out side view, the point of contact of one carrier roller 24 and the carrier roller 24 of 
another side, the point of contact of one carrier roller 25 and the carrier roller 25 of another side, the 
breakthrough 16a, and the breakthrough 17a serve as about 1 linear shape in the vertical scanning direction 
B. And the recording medium 99 was inserted in into the box 13 through the breakthrough 16a, resulted in 
** 13b through between the divider plate 20 and the divider plates 21, resulted in ** 13c through between 
the divider plate 22 and the divider plates 23, and has come out of the box 13 through the breakthrough 
17b further. And the recording medium 99 is inserted into the carrier rollers 24 and 24 between the divider 
plate 20 and the divider plate 21, and is inserted into the carrier rollers 25 and 25 between the divider plate 
22 and the divider plate 23. When any at least one of the carrier rollers 24, 24, 25, and 25 rotates, the 
recording medium 99 is conveyed to the vertical scanning direction B. 

[0045]The platen 12 and the carriage 3 are arranged at ** 13b in the box 13. It will follow and reciprocation 
moving of the carriage 3 will be carried out to the scanning direction A within ** 13b. Since the carriage 3 
is arranged in ** 13b, the heads 4 and 4, — and the sources 5 and 5 of UV light, and — are also arranged 
in ** 1 3b. 

[0046]Although the heads 4 and 4 and — carry out the regurgitation of the ink droplet towards the 
recording medium 99 conveyed on the platen 12, the ballistic trajectory of an ink droplet until the ink 
droplet breathed out from each delivery of each head 4 reaches the recording medium 99 consists in ** 
1 3b. Of course, the part which the ink droplet breathed out from each delivery of each head 4 reaches, and 
the part where the ink droplet which consisted in ** 13b and reached the target is irradiated by the source 
5 of UV light consist in ** 13b. 

[0047]The above-mentioned inactive gas feeding means supplies inertness inactive gas in ** 13b to UV ink. 
As inactive gas, there are gaseous helium, gaseous neon, argon gas, krypton gas, nitrogen gas, carbon 
dioxide, etc. To gas which does not reduce the cure rate of UV ink other than these gases, i.e., the radical 
generated in the initiation reaction of a photopoiymerization initiator, if it is inertness gas, it is applicable as 
inactive gas. 

[0048]As an inactive gas feeding means, use a nitrogen gas bomb, use the device which uses the 
penetrable difference to the hollow fiber of oxygen and nitrogen, and separates only nitrogen gas out of the 
open air, or. The device which supplies inactive gas by the PSA (Pressure Swing Adsorption) method by 
activated carbon is used. [ above the sequence which becomes the heads 4 and 4 and — from the sources 
5 and 5 of UV light, and — ] as a feed route of inactive gas, inactive gas is generated, for example, and 
there is the method of supplying down the carriage 3 through between the source 5 of UV light and the 
heads 4. If ** 13b is intercepted by the above chamber structures 10 from the open air and inactive gas is 
supplied in ** 13b, inactive gas will be confined in ** 13b by the chamber structure 10, therefore ** 13b 
serves as an inert gas atmosphere, and the oxygen density in ** 13b falls. The deoxidant (deoxidation 
means) which absorbs oxygen may be formed in ** 13b. It is desirable to allocate a deoxidant in the 
position possible nearest to the recording medium 99 in the lower part of the head 3 especially, and it is 
still more preferred to allocate a deoxidant near the part which an ink droplet reaches. Fundamentally, a 
deoxidant reacts to oxygen (02) of ** 13b, and removes oxygen in ** 13b. as a deoxidant — iron powder - 
- or it may be ageless. 

[0049]Next, operation of the ink-jet printer 1 constituted as mentioned above is explained. The ink-jet 
printer 1 set working, ultraviolet rays have emitted from the source 5 of UV light, and it is irradiated with 
the recording medium 99 by ultraviolet rays. The ink-jet printer 1 sets working, inactive gas is supplied by 
the inactive gas feeding means in ** 13b, and the oxygen density in ** 13b falls by it Under the present 
circumstances, by control of the inactive gas feeding means, the oxygen density in ** 13b is got blocked 
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from the oxygen density of the atmosphere besides the chamber structure 10, falls from the oxygen density 
(about 21% of volume concentration) of air, and, specifically, is about 0.1% - 10% of volume concentration. 
[0050]The recording medium 99 passes through between the divider plate 20 and the divider plates 21 
because the carrier rollers 24 and 24 rotate in this state, The recording medium 99 is carried in to ** 13b, 
and further, the recording medium 99 passes through between the divider plate 22 and the divider plates 23 
because the carrier rollers 25 and 25 rotate, and it is taken out from ** 13b. Under the present 
circumstances, the recording medium 99 is intermittently conveyed to the vertical scanning direction B 
because the ink-jet printer 1 rotates the carrier rollers 24, 24, 25, and 25 a predetermined angle every. 
Here, when the recording medium 99 has stopped, into ** 13b, the carriage 3 moves forwardly and carries 
out double action, or carries out reciprocation moving in the scanning direction A. And while the carriage 3 
is moving in the recording-medium 99 top, the heads 4 and 4 and — breathe out an ink droplet from each 
delivery suitably, and an ink droplet reaches the recording medium 99. In connection with the carriage 3 
moving, the source 5 of UV light next to the head 4 which breathed out the ink droplet concerned right 
above the ink droplet which reached the target is located, and, for this reason, it hardens by this ink droplet 
being irradiated by ultraviolet rays. 

[0051 ]The ink-jet printer 1 is the reciprocation moving (or) of the carriage 3 as mentioned above. 
[ forwardly and ] After performing the exposure to double action, the regurgitation of an ink droplet, and the 
ink droplet that reached the target, prescribed distance conveyance of the recording medium 99 is carried 
out in the vertical scanning direction B at conveyer guard 1 1 (getting it blocked carrier rollers 24, 24, 25, 
and 25). And if the recording medium 99 stops, the ink-jet printer 1 will perform the exposure to the 
reciprocation moving (or forward movement, double action) of the carriage 3, the regurgitation of an ink 
droplet and an ink droplet again. Henceforth, when the ink-jet printer 1 repeats above-mentioned 
operation, a picture is formed on the recording medium 99. 

[0052] As mentioned above, by this embodiment, since inactive gas is supplied to ** 13b of the chamber 
structure 10, the oxygen density of ** 13b falls. Here, since it is [ reactivity ] higher for the radical 
generated in the initiation reaction of a photopolymerization initiator to receive oxygen more to the 
monomer or oligomer of photopolymerization resin, a radical will react to oxygen. For this reason, by this 
embodiment, although the ink droplet which reached the target produces hardening inhibition, since the 
oxygen density in ** 13b is falling, the ink droplet which reached the target does not produce hardening 
inhibition, and ultraviolet energy of the source 5 of UV light is not enlarged, but an ink droplet also hardens 
** certainly. 

[0053]By a deoxidant being formed in ** 13b, oxygen in ** 13b is absorbed by the deoxidant, oxygen in ** 
1 3b is removed by the deoxidant, and the decreasing rate of the oxygen density in ** 1 3b becomes very 
good. 

[0054]Since the crevice between the divider plate 20 and the divider plate 21 is closed by the carrier 
rollers 24 and 24 and the crevice between the divider plate 22 and the divider plate 23 is closed by the 
carrier rollers 25 and 25, The inactive gas in ** 13b is not revealed out of ** 13b, and oxygen besides ** 
13b does not leak in ** 13b further. That is, the rise of the oxygen density in ** 13b is suppressed, it 
follows and hardening inhibition of an ink droplet does not arise. 

[0055]When oxygen reacts to a radical, ozone occurs, but in this embodiment, since the oxygen density in 
** 13b is very low, oxygen does not react to a radical and ozone does not occur. Therefore, generating of 
an ozone smell is also suppressed. 

[0056]Since [ of the sources 5 and 5 of UV light, and — ] it can be managed even if it does not increase 
ultraviolet energy, the power consumption of the ink-jet printer 1 can be stopped, and it is not necessary 
to provide further the sources 5 and 5 of UV light, and the cooler style which cools — . Therefore, the 
circumference of the sources 5 and 5 of UV light and — is simplified, and the ink-jet printer 1 becomes 
compact. Since [ of the sources 5 and 5 of UV light, and — ] it can be managed even if it does not 
increase ultraviolet energy, comparatively vulnerable construction material is also applicable as the 
recording medium 99 to ultraviolet rays. 

[0057]Since the heads 4 and 4, — and the sources 5 and 5 of UV light, and — are arranged in ** 13b, it 
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consists in the basis of an inert gas atmosphere until it reaches the recording medium 99 and it is further 
irradiated with it by ultraviolet rays, after an ink droplet is breathed out Oxygen does not adhere to an ink 
droplet between them, and an ink droplet does not produce hardening inhibition. Since the carriage 3 whole 
is arranged in ** 13b, the circumference of the chamber structure 10 is simplified and the ink-jet printer 1 
compact as a whole is provided. 

[0058]Without being limited to the above-mentioned embodiment, in the range which does not deviate from 
the meaning of this invention, various improvement is performed and this invention may make a change of a 
design. According to the above-mentioned embodiment, although the sources 5 and 5 of UV light and — 
were provided in the carriage 3, if the ink droplet which reached the target can be irradiated with ultraviolet 
rays, it is not necessary to provide in the carriage 3. For example, the source of UV light which extended in 
the downstream of the vertical scanning direction B covering box 13 overall width of the scanning direction 
A from the carriage 3 may be established above the platen 12. Also in this case, the source of UV light is 
allocated in ** 13b of the box 13, and when the recording medium 99 is conveyed in the vertical scanning 
direction B after the breathed-out ink droplet reaches the target, it is irradiated with that ink droplet by 
ultraviolet rays when having passed through the bottom of the source of UV light. 

[0Q59]Although the heads 4 and 4 and — are provided in the carriage 3 and carry out reciprocation moving 
to the scanning direction A in the above-mentioned embodiment, what is called a line head that does not 
move may be replaced with the heads 4 and 4, — and the carriages 3 and 3, and — , and may be provided. 
In this case, it becomes like drawing 4. 

[0060]That is, the line head 30 is being fixed above the platen 12 in ** 13b. The deliveries 32 and 32 and — 
become a single tier, and are formed in the undersurface of the line head 30 in the scanning direction A, 
The deliveries 33 and 33 and — become a single tier in the scanning direction A, and are formed in the 
undersurface of the line head 30, The deliveries 34 and 34 and — become a single tier in the scanning 
direction A, and are formed in the undersurface of the line head 30, and the deliveries 35 and 35 and — 
become a single tier in the scanning direction A, and are formed in the undersurface of the line head 30. 
The deliveries 32 and 32, the sequence and the deliveries 33 and 33 of — , the sequence and the deliveries 
34 and 34 of — , the sequence and the deliveries 35 and 35 of — , and the sequence of — are crossed to 
the overall width of ** 13b of the scanning direction A. 

[0061] All the colors of the UV ink breathed out from the deliveries 32 and 32 and — are the same, Similarly 
all the colors of the UV ink breathed out from the deliveries 33 and 33 and — are the same, all the colors 
of the UV ink breathed out from the deliveries 34 and 34 and — are the same, and all the colors of the UV 
ink breathed out from the deliveries 35 and 35 and — are the same. However, the colors of the UV ink 
breathed out from the deliveries 32, 33, 34, and 35 differ mutually, For example, from each delivery 32, the 
UV ink of yellow is breathed out, the UV ink of magenta is breathed out from each delivery 33, the UV ink 
of cyanogen is breathed out from each delivery 34, and the UV ink of black is breathed out from each 
delivery 35. What is necessary is just to establish two or more deliveries arranged by becoming a single tier 
in the scanning direction A in the undersurface of the line head 30, if the regurgitation of the UV ink of 
other colors is carried out. 

[0062]In the case of an ink-jet printer like drawing 4, the source 31 of UV light which extended in the 
downstream of the vertical scanning direction B covering box 13 overall width of the scanning direction A 
from the line head 30 is established above the platen 12. The line head 30 and the source 31 of UV light 
are allocated in ** 13b. And it is irradiated with the ink droplet which was breathed out from the line head 
30 and reached the recording medium 99 by ultraviolet rays, when the recording medium 99 is conveyed in 
the vertical scanning direction B and it has passed through the bottom of the source 31 of UV light Since 
inactive gas is supplied by the inactive gas feeding means in ** 13b also in an ink-jet printer like drawin g^, 
Inactive gas is confined in ** 13b by the chamber structure 10, therefore ** 13b serves as an inert gas 
atmosphere, and the oxygen density in ** 13b falls. The ink droplet which reached the recording medium 99 
does not produce hardening inhibition. It is good to allocate a deoxidant in ** 13b also in the case of an 
ink-jet printer like drawing 4. 

[0063]By the way, ** 13b may be divided into two more in an ink-jet printer like drawing 4. To that is, 
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Takumi to whom the source 31 of UV light consists in an inside and Takumi to whom the line head 30 
consists in an inside. Although ** 13b may be divided, it is good as for the bottom of an inert gas 
atmosphere only in ** to which the source 31 of UV light mainly consists in an inside in this case, and good 
as for the bottom of an inert gas atmosphere in both Takumi to whom ** to which the source 31 of UV 
light consists in an inside, and the line head 30 consist in an inside. Drawing 4 (a) is the fragmentary 
sectional view seen and shown in the scanning direction A, and drawing 4 (b), By break line D-D of drawing 

4 (a), fracture, are the shown sectional view and about the ink-jet printer of drawi ng 4. The same numerals 

as the same component as the ink-jet printer 1 illustrated to drawing 1 - drawing 3 are attached, and the 

explanation is omitted, and also the graphic display of the platen 12 and the recording medium 99 is omitted 
in drawing 4 (b). 

[0064]The box 13 as a sealing means does not close inactive gas thoroughly in the impact part of an ink 
droplet, various things, such as a screen with a closure operation, may be replaced with the box 13, and it 
may provide them, and what is intercepted so that the open air may not go into the impact part of an ink 
droplet may be replaced with the box 13, and it may provide it. For example, although it was considered as 
the structure where the line head 30 and the source 31 of UV light, or the carriage 3 is arranged in the 
chamber structure 10, It is not necessary to necessarily establish the chamber structure 10 instead, and 
the line head 30 and the source 31 of UV light, or the carriage 3 is surrounded with what is called an air 
curtain by inactive gas called nitrogen etc., for example. In that case, the inactive gas of an air curtain is 
supplied to the inside of the space surrounded by the air curtain, Inactive gas is confined in the space by 
an air curtain, the oxygen density around the recording medium 99 conveyed down the line head 30 and the 
source 31 of UV light, or the carriage 3 decreases, and the ink droplet which reached the recording medium 
99 does not produce hardening inhibition. 

[0065]That is, an inert gas atmosphere should just be supplied to the space which was intercepted from the 
open air and intercepted from the open air until the ink droplet breathed out from the line head 30 or the 
head 4 reaches a recording medium and is irradiated by ultraviolet rays by the source 5 of UV light, or the 
source 31 of UV light. It follows, and although it is desirable to arrange the source 5 of UV light or the 
source 31 of UV light in ** 13b, it does not necessarily need to be arranged in ** 13b. As for the box 13, 
when the source 5 of UV light or the source 31 of UV light is not arranged in ** 13b, it is needless to say 
that it is the construction material which has the permeability of ultraviolet rays. 

[0066]It may be an ink-jet printer possessing the carriage 103 as shown in drawing 5. It is what replaces 
with the above-mentioned carriage 3 the carriage 103 shown in drawing 5, and is provided in the ink-jet 
printer 1, Although the above-mentioned chamber structure 10 is not formed in the ink-jet printer 1 
possessing this carriage 103, the conveyer style which conveys the recording medium 99 intermittently to a 
vertical scanning direction is provided. 

[0067]As shown in drawing 5, the carriage 103 like the above-mentioned carriage 3, According to 
conveyance of the intermittent recording medium 99, [ above the platen 12 ] along with the guide member 
2, reciprocation moving is carried out to the scanning direction A, and when the recording medium 99 has 
specifically stopped, forward movement, double action, or reciprocation moving is carried out to the 
scanning direction A. 

[0068]The heads 104 and 4 and — are attached to the carriage 103, the sources 105 and 105 of UV light 
and — are also attached to it, and the coverings 109 and 109 and — are also attached to the carriage 103 
so that each source 105 of UV light may be covered. The head 104 possesses on the undersurface two or 
more deliveries arranged by becoming a single tier like the above-mentioned head 4 in the vertical scanning 
direction B, and an ink droplet is breathed out from a delivery. Since the source 105 of UV light is the same 
as the above-mentioned source 5 of UV light and the covering 109 is the same as the above-mentioned 
covering 9, detailed explanation is omitted. 

[0069]The heads 104 and 104 and — became a single tier, and are located in a line with the scanning 
direction A at equal intervals. The sources 105 and 105 of UV light and — also became a single tier, and 
are located in a line with the scanning direction A at equal intervals. The one head 104 intervenes between 
the two sources 105,105 of UV light, and the head 104 and the source 105 of UV light serve as alternation, 
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and are arranged in the scanning direction A. the head 104 and the source 105 of UV light — alternation — 
and it is arranged by straight line shape at equal intervals. 

[0070]The carriage 103 is formed in the case shape which carried out the opening caudad. That is, the 
carriage 103 possesses the box which comprises the front part 103a, the rear surface portion 103b, the 
lateral portion 103c, the lateral portion 103d, and the upper face part 103e. And the heads 104 and 104, — 
the source 105.105 of UV light, — and the coverings 109 and 109, and — are provided in this box. And the 
curtain members 120 are attached to the lower end of the front part 103a, the rear surface portion 103b, 
the lateral portion 103c, and the lateral portion 103d. If it sees from a lower part, the curtain members 120 
are formed so that it may surround. And the curtain members 120 droop from the lower end of the front 
part 103a, the rear surface portion 103b, the lateral portion 103c, and the lateral portion 103d. and the 
state where the curtain members 120 touched the recording medium 99 lightly — or it is in the state where 
the minute crevice opened to the recording medium 99. Therefore, there is a building envelope surrounded 
by the box, the curtain members 120, and the recording medium 99 of the carriage 103, an ink droplet is 
breathed out from the head 104,104,104 in this building envelope, and an ink droplet reaches the recording 
medium 99 in this building envelope. 

[0071]The ink-jet printer possessing the carriage 103 also possesses the inactive gas feeding means 
(graphic display abbreviation). This inactive gas feeding means supplies inactive gas in the box of the 
carriage 103 through the supply route 121. Therefore, inactive gas is confined in the building envelope 
surrounded by the box, the curtain members 120, and the recording medium 99 of the carriage 103, this 
building envelope serves as an inert gas atmosphere, and the oxygen density of this building envelope falls. 
Therefore, the ink droplet which reached the recording medium 99 does not produce hardening inhibition. 
And if the deoxidant is formed in the box of the carriage 103, the oxygen density fall efficiency of a building 
envelope will become very good further. 

[0072]They may be a brush-like member, a member made of cloth, a member made from cotton, and a 
member of the thin shape of an elastic resin sheet instead of the curtain members 120. In drawing 5 (a), 
although the numerals shown in each head 104 mean the color of the ink droplet breathed out, the 
arrangement of a color is not restricted like drawing 5 (a). 

[0073]By the way, although the ink-jet printer of drawing 3 or drawing 4 possesses the inactive gas feeding 
means, when the deoxidant is allocated in ** 13b, it is not necessary to provide the inactive gas feeding 
means. However, when the oxygen density in ** 13b does not become low enough with a deoxidant, it is 
desirable to provide an inactive gas feeding means in an ink-jet printer (for example, when the oxygen 
density in ** 13b is not less than about 10% of volume concentration). In the ink-jet printer of drawing 5, 
similarly, when the deoxidant is allocated in the box of the carriage 103, it is not necessary to provide an 
inactive gas feeding means in an ink-jet printer. 
[0074] 

[Effect of the InventionjAccording to this invention, since it is irradiated with the ink droplet which reached 
the recording medium by ultraviolet rays in the state where the oxygen density of a peripheral atmosphere 
fell, by oxygen, the ink droplet which reached the target does not produce hardening inhibition, and does 
not enlarge ultraviolet energy, but ** also hardens it certainly on a recording medium. Therefore, an ink 
droplet does not spread on a recording medium, but since the path of an ink droplet does not become large, 
a high definition picture is formed in a recording medium. In particular, even if a recording medium is the 
construction material in which an ink droplet called a resin film spreads easily, since an ink droplet hardens 
certainly, it is stabilized also to the recording medium of such construction material, and high definition 
image formation can be performed. Since the oxygen density around the ink droplet which reached the 
recording medium is very low, the reaction of a radical and oxygen does not arise and ozone does not 
occur. Therefore, generating of an ozone smell can also be suppressed. Since ultraviolet energy is not 
enlarged but active light hardenability ink also hardens ** certainly, image formation can also be carried out 
to the recording medium of construction material which deteriorates easily in ultraviolet rays. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
Sin the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention]This invention relates to the ink-jet printer which carries out image formation to a 

recording medium by carrying out the regurgitation of the ink to a recording medium. 

[0002] 
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PRIOR ART 

[Description of the Prior Art]In recent years, many image formation methods using the ink-jet printer as an 
image formation method which can form a picture simple and cheaply are adopted. An ink-jet printer moves 
recording media, such as paper and a resin film, to a vertical scanning direction intermittently, and when the 
recording medium has stopped, it moves a head to the scanning direction which becomes right-angled with 
a vertical scanning direction on a recording medium. And while the head is moving to the scanning direction, 
an ink-jet printer carries out the regurgitation of the ink droplet to a recording medium from a head with a 
piezo-electric element or a heater. A picture is formed in a recording medium by operation of such an ink- 
jet printer. 

[0003]There is active light hardenability ink hardened by the exposure of active light called ultraviolet rays 
as ink used for an ink-jet printer. The monomer or oligomer from which active light hardenability ink serves 
as paints and a precursor of a high molecular compound, for example, It is formed including the 
photopolymerization initiator etc. which generate a radical (active species) by active light energy (mainly 
ultraviolet energy), and advance the crosslinking reaction or the polymerization reaction of a monomer or 
oligomer by this radical, and hardens by the crosslinking reaction or the polymerization reaction by 
exposure of active light. The printer which carries out image formation in such active light hardenability ink 
is a low odor comparatively compared with the printer which carries out image formation in solvent system 
ink. 

It is observed in recent years at the point which can perform record to a recording medium without ink 
absorbency. 
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EFFECT OF THE INVENTION 



[Effect of the InventionjAccording to this invention, since it is irradiated with the ink droplet which reached 
the recording medium by ultraviolet rays in the state where the oxygen density of a peripheral atmosphere 
fell, by oxygen, the ink droplet which reached the target does not produce hardening inhibition, and does 
not enlarge ultraviolet energy, but ** also hardens it certainly on a recording medium. Therefore, an ink 
droplet does not spread on a recording medium, but since the path of an ink droplet does not become large, 
a high definition picture is formed in a recording medium. In particular, even if a recording medium is the 
construction material in which an ink droplet called a resin film spreads easily, since an ink droplet hardens 
certainly, it is stabilized also to the recording medium of such construction material, and high definition 
image formation can be performed. Since the oxygen density around the ink droplet which reached the 
recording medium is very low, the reaction of a radical and oxygen does not arise and ozone does not 
occur. Therefore, generating of an ozone smell can also be suppressed. Since ultraviolet energy is not 
enlarged but active light hardenability ink also hardens ** certainly, image formation can also be carried out 
to the recording medium of construction material which deteriorates easily in ultraviolet rays. 



[Translation done.] 



http://www4ipdUnpit.go 6/22/2009 



Jf ,2003-285423, A [TECHNICAL PROBLEM] 



Page 1 of 1 



* NOTICES * 

JPO and IMP IT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 *#** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the InventionjBy the way, although a radical occurs in the initiation reaction of 
a photopolymerization initiator, a radical will be consumed at oxygen in the air reacting that it is radical, and 
the activity of active light hardenability ink will decrease by oxygen. Therefore, the ink droplet of active 
light hardenability ink will spread and spread on a recording medium, without hardening, after reaching a 
recording medium. It follows and a high-definition picture cannot be acquired. Especially, when a recording 
medium is a resin film, the breadth speed of an ink droplet is quick, and the actual condition is that carrying 
out image formation to a resin film in active light hardenability ink is not put in practical use. 
[0005]In order that active light hardenability ink may harden certainly in the air, enlarging ultraviolet energy 
is also considered, but if ultraviolet energy is enlarged, a recording medium deteriorates easily and the 
recording medium of weak construction material cannot be used for ultraviolet rays. 
[0006]Then, the technical problem of this invention is an ink-jet printer which can stop the breadth of the 
ink droplet after an ink droplet reaches the target, It is providing the ink-jet printer which is stabilized also 
to what kind of kind of recording medium, and can form a high definition picture in active light hardenability 
ink. 
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MEANS 

[Means for Solving the Problernjln order to solve the above technical problem, an ink-jet printer concerning 
the invention according to claim 1 is provided with the following. 

A head which carries out the regurgitation towards a recording medium from on a recording medium by 
making into an ink droplet active light hardenability ink hardened by the exposure of active light. 
An irradiation means which irradiates with active light an ink droplet which reached a recording medium. 
A gas supply means by which an ink droplet which reached a recording medium supplies inertness inactive 
gas to a part irradiated by said irradiation means to active light hardenability ink. 

[0008]In the invention according to claim 1, an ink droplet of active light hardenability ink is breathed out by 
recording medium by a head, and if an ink droplet reaches a recording medium, it will be irradiated with it by 
irradiation means at active light. Since inactive gas is supplied to a part where an ink droplet which reached 
a recording medium is irradiated by irradiation means by gas supply means, an oxygen density around ink 
falls. Therefore, by oxygen, an ink droplet which reached the target does not produce hardening inhibition, 
and does not enlarge ultraviolet energy, but also hardens ** certainly on a recording medium. Therefore, an 
ink droplet does not spread on a recording medium, but since a path of an ink droplet does not become 
large, a high definition picture is formed in a recording medium. In particular, even if a recording medium is 
the construction material in which an ink droplet called a resin film spreads easily, since an ink droplet 
hardens certainly, image formation can be performed also to a recording medium of such construction 
material. 

[0009]By the way, active light hardenability ink contains a photopolymerization initiator fundamentally, a 
radical occurs in an initiation reaction of a photopolymerization initiator, and ozone occurs at this radical 
reacting to oxygen. However, in this invention, since the oxygen density around an ink droplet which 
reached the target is very low, a reaction of a radical and oxygen does not arise and ozone does not occur. 
Therefore, this invention does so an effect that generating of an ozone smell can also be suppressed. Since 
ultraviolet energy is not enlarged but an ink target also hardens ** certainly, a picture can also be formed 
in a recording medium of construction material which deteriorates easily in ultraviolet rays. 
[0010]The invention according to claim 2 possesses further a sealing means which shuts up inactive gas 
with which an ink droplet which reached a recording medium was supplied to a part irradiated by said 
irradiation means by said gas supply means in the ink-jet printer according to claim 1. 

[001 1]Since inactive gas is confined in a part where an ink droplet which reached the target is irradiated by 
irradiation means in the invention according to claim 2 by sealing means, a decreasing rate of an oxygen 
density of the part is dramatically high. Therefore, an ink droplet which reached the target does not 
produce hardening inhibition by oxygen, but does not enlarge ultraviolet energy but also hardens ** 
certainly on a recording medium. Therefore, an ink droplet does not spread on a recording medium, but it 
follows and a high definition picture is formed in a recording medium. Since an ink droplet hardens certainly, 
image formation can be performed also to a recording medium of construction material with which an ink 
droplet called a resin film spreads easily. Since ultraviolet energy is not enlarged but an ink target also 
hardens ** certainly, a picture can also be formed in a recording medium of construction material which 
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deteriorates easily in ultraviolet rays. Since an oxygen density around an ink droplet which reached the 
target falls, a reaction of a radical and oxygen does not arise, and ozone does not occur, but generating of 
an ozone smell can also be suppressed. The sealing means does not close inactive gas thoroughly in an 
impact part, and they may be various things called a screen with a closure operation, and it may intercept it 
so that the open air may not go into an impact part. 

[0012]An ink-jet printer concerning the invention according to claim 4 is provided with the following. 
A head which carries out the regurgitation towards a recording medium from on a recording medium by 
making into an ink droplet active light hardenability ink hardened by the exposure of active light. 
An irradiation means which irradiates with active light an ink droplet which reached a recording medium. 
A deoxidation means by which an ink droplet which reached a recording medium removes oxygen from a 
part irradiated by said irradiation means. 

[0013]In the invention according to claim 4, since oxygen is removed from a part where an ink droplet which 
reached the target is irradiated by irradiation means by deoxidation means, an ink droplet which reached 
the target does not produce hardening inhibition by oxygen, but it does not enlarge ultraviolet energy but ** 
also hardens it certainly on a recording medium. Therefore, an ink droplet does not spread on a recording 
medium, but it follows and a high definition picture is formed in a recording medium. Since an ink droplet 
hardens certainly, image formation can be performed also to a recording medium of construction material 
with which an ink droplet called a resin film spreads easily. Since ultraviolet energy is not enlarged but an 
ink target also hardens ** certainly, a picture can also be formed in a recording medium of construction 
material which deteriorates easily in ultraviolet rays. Since an oxygen density around an ink droplet which 
reached the target falls, a reaction of a radical and oxygen does not arise, and ozone does not occur, but 
generating of an ozone smell can also be suppressed. 

[0014]In the ink-jet printer according to claim 2, the invention according to claim 3 said sealing means, 
Inside of said surrounding body serves as an inert gas atmosphere because an ink droplet which reached a 
recording medium is a surrounding body which surrounds a part irradiated by said irradiation means and said 
gas supply means supplies inactive gas in said surrounding body. 

[0015]The invention according to claim 5 possesses further a surrounding body in which an ink droplet 
which reached a recording medium surrounds a part irradiated by said irradiation means in the ink-jet 
printer according to claim 4. 

[0016]In the invention according to claim 3 or 5, it is irradiated with an ink droplet which reached a 
recording medium in a surrounding body by ultraviolet rays from an irradiation means. Here, an oxygen 
density of a surrounding body hurts very low, an ink droplet does not produce hardening inhibition, and also 
a reaction of a radical and oxygen does not arise and ozone does not occur. 

[001 7]A ballistic trajectory of an ink droplet after the invention according to claim 6 is breathed out by said 
head in the ink-jet printer according to claim 3 or 5 until it reaches a recording medium consists in said 
surrounding body. 

[001 8] In the invention according to claim 6, a ballistic trajectory of an ink droplet from a head to a 
recording medium consists in a surrounding body, and since the oxygen density in a surrounding body is 
very low, during flight, an ink droplet adheres oxygen or does not contain it. Therefore, an ink droplet is 
certainly hardened, even if ultraviolet rays glare, after reaching the target. 

[001 9] As for the invention according to claim 7, in the ink-jet printer according to claim 3, 5, or 6, said head 
and said irradiation means are allotted in said surrounding body. 

[0020]In the invention according to claim 1, since a head and an irradiation means are allotted in a 
surrounding body, an ink-jet printer is simplified and miniaturized. 

[002l]In the ink-jet printer according to claim 3, 5, 6, or 7 the invention according to claim 8, A passing 
mouth which leads inside and outside is provided in said surrounding body, it is provided so that two rollers 
by which the placed opposite was carried out mutually may plug up said passing mouth, and a recording 
medium inserted into said two rollers passes said passing mouth by rotation of said two rollers. 
[0022]In the invention according to claim 8, a recording medium is carried in in a surrounding body through 
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a passing mouth, or it is taken out out of a surrounding body, Here, an ink droplet which pumping of a gas in 
a surrounding body and the gas besides a surrounding body was carried out through a passing mouth, and 
an oxygen density in a surrounding body might rise, therefore reached the target may produce hardening 
inhibition. However, in the invention according to claim 8, since a passing mouth is closed by two rollers, 
substitution of a gas the inside of a surrounding body and besides a surrounding body does not arise, and 
an ink droplet which reached the target does not produce hardening inhibition. 
[0023] 

[Embodiment of the Invention^ drawing is used for below and the concrete mode of this invention is 
explained to it. However, the scope of an invention is not limited to the example of a graphic display. 
Drawing 1 is a perspective view showing the important section of the ink-jet printer 1, and drawing 2 is a 
bottom view showing the carriage 3 with which the ink-jet printer 1 is equipped. Drawing 3 is the drawing in 
which the chamber structure 10 with which the ink-jet printer 1 is equipped was shown, and is the 
fragmentary sectional view seen and shown in the scanning direction A of drawing 1. 
[0024]The ultraviolet curing nature ink which has the character which hardens the ink-jet printer 1 by the 
exposure of the ultraviolet rays as active light, (it is hereafter called "UV ink".) — it breathes out towards 
the recording medium 99 as a drop (henceforth an "ink droplet"), and image formation is performed to the 
recording medium 99 by performing UV irradiation after impact of an ink droplet Although UV ink is adopted 
as active light hardenability ink in the following explanation, it is good also as a thing using the ink of the 
character activated and hardened by active light, such as infrared rays, visible light, an electron beam, and 
X-rays. Active light is active light in a broad sense here. That is, the active light taken up on these 
specifications does not put only visible light, but electromagnetic waves, such as ultraviolet rays, infrared 
rays, an electron beam, and X-rays, are included. That is, active light activates and hardens ink. The 
construction material of the recording medium 99 can apply the construction material in which image 
formation is possible with resin, paper, or the other printers 1. 

[0025] As shown in drawing 1 - drawing 3, the ink-jet printer 1, The conveyer style 11 which conveys the 
sheet shaped recording medium 99 to the vertical scanning direction B, as opposed to the vertical scanning 
direction B — abbreviated — with the guide member 2 which extends in the right-angled scanning direction 
A. The carriage 3 which is a mobile which is guided at the guide member 2 and moves to the scanning 
direction A along with the guide member 2, Two or more heads 4 and 4 and — which carry out the 
regurgitation of the ink droplet of UV ink, and two or more sources 5 and 5 of UV light (irradiation means) 
and — (it illustrates to drawing 2 etc.) which turn ultraviolet rays to the recording medium 99, and irradiate 
with them, The covering 9 (it illustrates to drawing 2 etc.) provided in each source 5 of UV light, and two or 
more ink tanks 6 and 6 and — which store UV ink while being arranged down the carriage 3, The ink feed 
path 7 which supplies UV ink to the head 4 from the ink tank 6, the transformation pump 8 formed in each 
ink tank 6, and the chamber structure for intercepting a building envelope from the open air, while storing 
the carriage 3 in an inside 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]Drawing 1 is a perspective view showing the important section of the ink-jet printer with which 
this invention was applied. 

[Drawing 2]Drawing 2 is a bottom view showing roughly the carriage with which the above-mentioned ink- 
jet printer is equipped. 

[Drawing 3]Drawing 3 is a sectional view seeing and showing from the side the chamber structure in which 
the above-mentioned carriage was stored. 

[Drawing 4]The above-mentioned ink-jet printer of drawing 4 (a) is a sectional view seeing and showing 
from the side the chamber structure with which the ink-jet printer of example of another is equipped. 
Drawing 4 (b) is a sectional view seeing and showing this chamber structure from a lower part. 

[Drawing 5]Drawing 5 (a) is the bottom view in which the above-mentioned ink-jet printer showed roughly 
the carriage with which the ink-jet printer of example of another is equipped. 
Drawing 5 (b) is a perspective view showing this carriage with a recording medium. 

[Description of Notations] 

I Ink-jet printer 
4 and 104 Head 

5, 31, 105, the source of 106 UV light (irradiation means) 

10, 110 chamber structures (a sealing means, surrounding body) 

I I Conveyer style 
13 and 113 Box 
13b ** 

20, 21, 22, and 23 Divider plate 
24 and 25 Carrier roller (roller) 
30 Line head (head) 

103 Carriage (a sealing means, surrounding body) 

1 20 Curtain members (a sealing means, surrounding body) 
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DRAWINGS 

[Drawing 1] 




[Drawing...!] 



http://ww4JpdUnpit.go 6/22/2009 



JP,2003-285423,A [DRAWINGS] 



Page 2 of 3 




http://www4.ipdl.inpit.go jp/egi-bm/tran^^ 6/22/2009 



JP,2003-285423,A [DRAWINGS] 



Page 3 of 3 



i \ 103b iaq 

(a) 109 109 109 / 109 109 



103d 




105 104 105 m 105 104 }105 194 105 
103a 




[Translation done.] 



http://www4ipdLinpit.gojp/£gi-bin/tran_web_cgi_ejje^ 6/22/2009 



<i9)B*nwMW (jp) 02) & §fj ^ |^ & ^ (a) ammm&mm 

#i$20O3 -285423 
(P2003- 285423 A) 
(43)&W 0 ¥$15^103 7 0 (2003. 10. 7) 



(51)Int.Cl. 7 mim FI t-7>r(##) 

84 1 J 2/01 34 1 J 3/04 1. 0 1 Z 2 C 0 5 6 



^SKf* *M$ OL <£ 11 H) 



<21>ttW#5 


WJK002-89364(P2Q02-89364) 


(71)fflSA 


000001270 










<22)HWB 


«14¥ 3/3 27 0(2002.3.27) 




3KS:*ff«ESSr»l ri26#2^ 






(72)f£l§!3# 


















£lfefl 
















***iJJMriS<&*n»« n^A&it 








£&fl 






(74) «a A 


100090033 








#«± JS*) »dj 






F^-A(# 


#) 20)56 EC21 FC01 FD20 ft\29 HA44 



(54) mm<D&m -f>?yi?h^j^ 



(57) IWffi] 

mm] -mmvmma. tvrmmmumz^ 

[«ft#KJ AV9 y'i ■;/ h 7' D y 9 1 li, 1 
3b ****** v*-W& lOt. -f -v >^-ft>i 1 
0 ACS* £*lt -v U 3 > . S 1 3 b t^RS 

i3 9 . ^ -y F4>^ ■:/ ¥ At COMUs. . U VJtiS 5 **K 




( 2 ) 0 0 3- 



28542 3 (P2003-2S5423A) 



mmmzmitz-i > 7miz%&tz®Mt&m* 

Rfc, 

mmmzm i tz 4 > 7 mtfmsmmizx ~> x m 

Zffil&A >7 ; Jx-yh70>7,. 

i m% 2 ] mmmz^m i tz a > 7 mmm^ 
act ixmztiiwmiz. mz^mmmx-m 
$ixtz^-<m^xmimut±^mmzmM^i 

11*31 1 ie»<D A v 7 V x 7 h 7 >J > 7 . 

7 mmmm^mz ± -? -c m *ni mm $m?& 
tfflfoX'h o , 

w&t thfmm2imc7)4 >7 : Jz •? h r u > 7 , 

4 >7sm > -7 : Mb ixmm±.frt>mmmmzm 
x^mti^-v Ft, 

i2f*n*t#5ii tz4 >7mizmwtzmtmm 
at, 

it $ ix i aw, > h mm *■ r&i-t & # g k , 

ZWithJ >7>x ■■/ h 7 ! IJ > 7 : . 

ftic«wi> st^-f > 7m7>mmvmii&m&ftiz& 
t&ztzmib tmim. s za 5 w&<t>a >7 : Jx 
■v !-ry y?< 

rticie *nx \>hzb mm t tmm 3, 5 e 

fiilO 3 (cKii^ftTfe 0 , MZ—onn-J 
(C» 4 ri/-_lcil^** s Mf ezown - 7 OEIEtl lot 
UiEiian Sra*f 4 i k tWkbthW^m , 5 . 
6XJi7fESS</M >7 >x 7 h7 a "J >^ , 

[00 0 1] 

* Htm t o w k (c J: -5 t E»«#:tHm»«t l> > ^ 
[0002] 



ss^is^a^'ft # <smnfix^&. a v7 > ' x ■/ h 

mmzmxmmn^^, §mmmm± ix \, 
(cu^*isi k aw k %i£j&&;mz'\ ■■/ v zimm 

fXlit-^^v K*^^f y7«S:ldiM#:(CD±,Ut 

I) , -liO i 3 CM > ^ v x -y 1- 7° v yy^mmzx o 
[0003] 4 >7>"x -y hru y7izmv'.htih4 y 

7b ix. mmt v^tzm%<vmHz£ m<tt& 
imitmmjy7tfhh> m%mm.4 >7\t. m 
m®b. mtt^tsmmm&bzi^y^-m 

t i!i;^'j^-7-k. (ifcr&jfcgpc* 
/^-) (:i»)7y*^ OSttS) srfl^LTOco^y 
*;wc J; -5 T t J "'i±^ 'J 3"v-£0|§fiia6^t > 

\mmsj zmnz-tz m&mwm t z is a, t-« 

$itz>7<) >-7ii. viiKy y7xmw&m-h 
7 >j y 7 iz)tK\m.m\m%xfo o . a v7 mm.^ 
v mmfo^mw&ikh Mx-m& s § ire v > i. , 

[0004] 

[ wmm-ik ixobi-mm] tz.hx\ m&mt 

y Vf] )V b EJEt h 0 b X v Vij iWMt $ flX 

i %mmmj > 7 mmmmiz i^xm 

IX It ') . >7i0-< y7ii 

£u* J oT^T't*3. ^K ftB^BmSrff^ix* 

> 7«Wi£s>0 j$J£*7l< . -f /l-2,{CvStt 

3ta ft'tt 7 tl«t !> - k (i^ffl ft $ iiT V ^ 

[0005] ifc, sm+^fcVitiSttTfeSfttt^ y7 

bmmmmti^i-< . mmm^wmmm 
mmv>i,icr/x*^\, 
[0006] -ecf. *wmmm. ^y^mmm 

Ltzmz?:cr)4 > 7M0)fetf 0 r W-t S 2 k S -< 

y 7 : J x h 7 v y7 xh i x . k"<7) i -3 %mg.mm 
mmztt i x o gjt l t i*«^BM^vsix*«fttt^ 
y^t-^PXt-Scik^t'^l)^ y^y'i 7h7'j y^f 

[0007] 

[ mat mmi tzfrcom 3 w±ohh^m^i-i» ^ 

ftK - 11*11 1 -f y 7 y'i -y h 7= 0 y 



(3) 0 0 3- 285423 (P2003-285423A) 



mmmtttx mittz>m%mm.A >y 
±a >?mt ixmtm±frt>mmmzmixvk& 
ti^-y Ht , mmmzmmitzA ytmizmtnz 
mtrmm^Bt . mmmzmwitzA >y®m 
i®mmiz£ ^xmtztL&mG.. mmw&A 
> y ic*t ix^mm^m^xmmth^xmm 

[coos] n$m i wmommt. nzx ~>x 
mmmzimmm^ >7^>7 mm& § n 

t. 4 > 7 8B4IE««*(cif3* Lft h . ffiM&RC i -> 
T;£tt*£f(lt£it4, £»«frfc:*3*Lfc>f y7)tro { 

tf-mz i->x $ xii) ftft . -f > 9 nmwmmm. 

«Tt5. ^ftft. *»Lft4y7*3:. R*CJ: 
fc t E^ftiTflSECWtt 4 . fiE -> T . 4 > 7 jftP 

mmfoix-mt-f, a y?m<mjfi7k% < 
hmmw&tfmimizB$.*tit> ♦ mz. mm 
mmm 7 < ivi, t \ . ^tzAy? awta* o 

t'S> oti. -f > yfflffl&AzWc? 4#>£> Z<0£ o ft 

mommmzn uti b«#*£ ff * 4 , 
[ o o o 9 ] > ■! bx\ **«tjStt*«fktt>f y 7JS 

T*yyyK { ?fc£y4« >H4y. ^IMTiy *pSLft 

ft. ^y>m««4t»^i> * ty-cy4c 

[0010] ll*Jl2Ett<7)»B3«i;. tt^il 1 KttO>f 
>7y'i -/ hry y^fe^T. IS«f*ic^5it^'f 

> 7 mttmmM^mz z.~>x %m $ it s mm- . iwe 

HX«te$ itft^i£tt#* & W t a* 4 $t± 

*mmzmi-z>z t mmtti . 

[0011] W$JB2E«0>#SCH:» **U:-f 7 7 

i«A«sif «t ') sat sits miz^-mtfzm± 
mizx ^xmtmhtiitz*). %mmwmm% 
<mrm^iz^\ -v,ftft. t#uy>7i 

7«s ^ia»«#±t-?# 4i\ «^»«*^H«^iaii« 

ft. WSI7 -f^Atv^fc-f ^WWtfl 

*-*t^* < -fr-f > t a V7mtw&zmc$h 
nnaa^iST-f 4 ftft . 7 i7ii)v t mm t comm. 



t tot y y *m^y . y y y mtiztt- 

^tcf # ^ < T & S < . Sihf^ffl*** S ill* t v > 
o ftS^?f) h coX'fo otift^.L, t^fflfiff 

[0012] M*ft4Gtto^£ftM y 7 -y'x •/ h 
y y >■ 7 « . a««^»(c =t o «fty &m&twc& 
4 yy-*A yymt ixm%m±.frt>mmMzmf 

Xamtl^-y H > , E»«#:{;«» tft >f y 7 
tt3tt*SGW«-SSB»¥afc , E«^*ic»»tft^f >'7 

as* t aasB8«#at: x~>x mt zui mm* h mm * m 

[0013] tmmimmmxii. miM >y 
mmx^mz x o m s it h mmts t>m%mm8& 
mizxixmztiim. mmiMyfmt. m 
mizximmmz^t?. mmx***?-*** < 
%ft %>^m»±xwmz^cth . mza >7mtf 
mmmtxm±-f. m ^mmzmmmmmmzm 
6isiii>, 4ft. a yymmmmfct&fcfr, mm 

7 < )VJ* k v s o ft -f y 7 Wtttkifi 0 ^y ^ttM^EIM 
ftt*t tt tl«fri. 4 . 4ft. ^?l-^x^;iy 

-*±%<*-ft^Ay7 mmmizwitt s ftft , * 

t o t- 1 4 . 4 ft . «?i l ft a >- 7 mmmmmm 
WIST? 4ftft. 7 yy /iy is*>;y>R.iD*^!oyy v 
>s>m*f . f/ygcomiitffli 4 - c ^yy 4 . 
[0014] M*ii3fa*i7)fWi«. «*«2ie«<?)^ 

y 7 y x 7 h 7 y y ^ tefc v -T . fJEf tih^gii , ifiii 
t ft >" 7 «^WE.W#Rfc<t T m § 
ii4®Bf*affly4^HftT*0 , Miey7.gt^#g^ 

rt^vStt^7.Jlffl«, k &4 C > J#Si 1 4 , 

[0015] »*JS5ia«co#*i. its«4ie«7)-f 

y 7 V x 7 h 7° y y 7 {zti \, iX . Eii^.fri-*^ Oft A 
y 7 m : m ESSSt # g ci^T Kit § it 4 ffi Br * aHt 

4 affl*^ Htjiiiy hztmmtth, 

[0016] B*^(3Xii5E«tf5jffirCtt. Eil«* 

izmw 1 ft -f >■ 7 ii(±affl#rt ici3 ^ ■> t vm^m* h <r> 
mmzzmztih. zz.x\ mfammmmm 

(-(S< v^.ftft. A y?m&8ftM.&*±l%^±.. y'y 

f] iv t wm t i y y y y A ; €f- l y t • , 
[ooi7] mmneimcomMi. mmszusm 
mvA y? : Jx v br y y 7icj,v >x . itie^ y fc4 
o X Biih S itT *^ £8iKfttc*9-f 4 4 T"7j y 7 ffi 
^il^luESIiftrti-Sy 4 d > 2r^lt h 1 4 . 

[0018] immesdMcomixis.. h^^eii 
mwtx-coA y?mwm&mmizifi. ®mfi 
commimmmiz^^tztb, a y?mmm*izwm 
znmitz o-mitz o i%w m^x. a yymt, 
mixfrt>mmizm*ixx mmmnth , 



(4) 003-285423 (P2003-285423A) 



[0019] n*3i 7 tmvmmii . n^s 3 , sxu 

6K©7>-f >^yi •:/ h7 !| J yflZ&^X. MZ^'v H 

^sk-r-g,* 

[00 20] ll*JB7EttiO^BJT1i. ^ y 

[0021] mmsmmwwt. mm. s . e 
xts 7 isiiio -r >■ 7 > x ■•/ v r 'j > 9 iz a v vt . wies 

iSWciirt^rilt-SiiilP^'IgJt^ixto') . J>Hc 

isit^iit^o . mz'xvn-ftzmttifzmm 

//I JlEZ7>7)n- 7?MMz 1-oX MESBiP r Salt" 
hz\tmWcth, 

[00 22] tt*«8£»tf>$WCIi. Si§P£iIt2T 

$zi^ 9-ti.« c:^ -co aB^rt^^s^aB*^ 

nS^IHfcPl*** 1 1) 2 k hhh, l-fy . IS* 

m8%Mmmx°i£. m&ntf-mn-ytzx^xm 

t-f . *5¥UM 77«59*«ftffl»*£t£V7 
[0023] 

m^rMzmMZii^y, Bill -f 77 xx h 7° 'J > 
7 1 7)g§r77 K L riMllUt"* 9. II 2 17. -f > 7 v x 
••/ h 7* 0 > 7 1 tc«bl>*^ 'J v y'3 SrSl^TBSHT' 
ft l> . t tz . d 3 Ji , 4 7 7 i^'x -y h 7° »J 7 7 1 
l> y > <-« it 1 0 £5* I fcHSTCib ot. HI 7)± 

acjix 75 L fcSWJ-ifiiiiaT* * . 
[00 24] 7 7 7 7x ■•/ ^7 S, J y? l Si, Stt* k I 

x mm<om k * 9 *r * mmm 

Mt4>7 (TIT. " U V ' >? _ t\*o. ) r;« «W 
T. rj>7®: two, ) fc lTfEli«#:9 9 C|*itt 
t Bfcffi L . A > 7 *0*Rft(~Jgtt«!IHt*tf ') 2 k ? 

te»«ft9 wzwwm&'ft o %><nx-hh. ummm 

Xli . Stibfe«{fctt4 7 7 k IX U V 7 y 7 IT 
v^A7 #?HIL TO£&. ttiHS. Xllhviofcvgtt 
35:177- oTitttt VXWcthm.^ y?*m*hi> 
<n kk-CiJ:v v, 2 2 -ciStt*k (i. flatfWStt* - ?* 
&. o*0, #?M«T'lXD&ifl>«tt*k«:. TOfe 

«Kf*t*s-f mm. mm. x 

«*fc^ofc«HE*££fc. BP*>. vgft»i. 7 7 77 

isttft l t met hmx'hi: tfz. mtm 997; 
ma. mm. mxnttmyv >-f 1 Wotii* 

[00 25] Hi ~@ 3 {C^f J: OlZ. A 77 y'i -y h 

r 'J 7 7 1 tt , ^ - b immmm 99-2- ij^a^m b 



mmzmmmi it. muzttmizKixm. 

w 2 i-^rt sixt *v i:s-3t ±^a^ra AC 
fmrrimmxhi ••> u v ^ 7 

yy-®m£t&m<ry^v ¥4 , 4, -k, H?WI£ 
lfi»«#:9 9!CP](tTB?Jtt-S>a»7)UV3t{I (8Sit# 
S) 5, 5, ■•• (H2^iCll^) t. #UV^5Klft 
\ihtltztirt-9 (m2WZ®fc) t. *«rV-v : J3<r> 
TMzEW-^ilX^l c c i, iz U V-f 77 SrSrKtl.* 
fCT)^ 777776, 6, 777776* i ^> / \ 
■y H4^UV-f77^fft^-tl»-1 77«^7k. #4 
777776 fctSft hiitz^E^yr 8 k . rtawc^f ^ 
'J -7 73 2rJR^^ k k t trt»SHS:^Sl*^jKBrt * 
fctfxof-v 7A-«ji (^it#g) iok. f^-yA- 

«3tl 0rt(3E$lt|.7'7T7 1 2k. 7V f > 7;;xt 

LT^tt^TStt^'Xarf-^ 7A-<fjt 1 0 fttcfttft 

ti»^tt*"x#t^s k. t*«r*. 

[00 26] HKCTp-ti: 317. 7777776, 6, 
•■•(a, 3S»tl.2kWt'*l.^ 77^-h'J -y^f'T) 

0 . ZtlZtKDJ >7 7>7 bWi— fe7)U 7 7 * s 
IfK^i-tt t 0 . —7^)7 7 7 7 7 7 6 CIs. 
RSiO-feT) 3 *>7)f5Jil/77;fe7)U V -i > 7^'lxKSri'C 
V > I , mX&ttZ A y 7 7 7 7 6 r k § fe« U V 7 
77^'if^$ilT^-l»59\ l5]tfe7)U\M 77^'Ziy,± 
7) 7 7 7 7 7 6 leg? M $ i'lt V X i ft t v ; A y 7 7 : x 
■y hT'J 77 1 (Cffl^A,il|,U V-f 777jfe> LT*±. 
7xn- (Y) , ^y-e'77 (M) . 777 (C) . 77 
•:/7 (K) im^tlXHD . 7-7)fthC*7 7 I- 

(W) . 77 MXO- (LY) , 77h?-tf'77 (L 
M) . 57 17T> (LC) . 77 i-77 v ? (LK) 

[ 0 0 2 7 ] #7 7 7 7 7 7 6 Cif«§i"t-& U V7 7 7 
ia. fetiStfeim k. 3tS^»H<0«fK#:k 

5r 1.^7-7 -^v^ 'J 3'7-k . iMi^K-C 

1 0 7 Vfi /U*r^4. L T 2 7) 5 VijMZi. nX^tJ^- 

^KJS-TI.*^ UV7 77ii27jJ;3^J£{7f4 ; oT<f 
|777fl:ti7M^'7 

[0028] msizTjitxoiz, mmmmi m, 

'J ••/ 7'37jiM1^£^TfE§Mf*9 9 SrH^ESriSjB 

9 9 zmtmm. r>t o . ie»(*9 9 *>imjw 
itii^#7)jit«igb^i»,. ^.-?3. 1m 
m^z-o^xmmth, 

[ 0 0 2 9 ] 0 1 iz^-ti. 0 !c. y -y 7' 3(a. MX 



( 5 ) 0 0 3 



-285423 (P20O3-285423A) 



ft, attxtiffiasftSr-titoT*** sc. 

9cOit±tl5 5 IIIJIWJU Bm»««H*^ffi 

» l , l mm mixfrt> mmmm 
tx^mmimmmmztz . mm. aim 

it 9 9 <m±jc&mti t xcommmwm i . mmm 

L , El» 9 9 Olfi ±^^^tWffl^)*«(cffiaf-|> 
^T^H^I^UL. tr5it#0;ILTiefl«9 9 

^aidfiari) * -ccoiani jna»ii l . sum* 9 9 

[00 3 0] r7f>l 2te. **'J 7 x3££fLT£f 

mm 9 9 jwittcsftt^ t^-cft* , 

[00 3 1] -f >-^tt*&8S7{±UV>f y^cofertic^f 
>? 9 >?(->• 6, -i^7K4, 4. •••^ItT^i 

'o, a >9\mmrMix&i>7?>?6t?hm% 

Ay 9 9v9 6 tT t ^ •/ F 4 U V A y 

9 t?mk Siil>. o i o . fifit*^ >f y 9 9 y 9 6 ici? 

?M > y^y^ 6CC»t&A,,, F4^£>ttffi§ii-M> 

9mco^tmtvhi, ttz. iy9^mmin. 

[00 32] ifc. 4 y^ffi^iS7(Cii:aSc^E^> 

rs, s, ••■#fttf£fuo*l>, ^EtfyrstfA >9 

9>9 Gfj^^CO^y ¥ 4izmiX^^l A y 9im^7 
coftB&z^t h Z b teX *) , >f y ? ? 6 fr^ 

y F 4 'sc?M y ? flfcJ&ft&S3SH$it£ , 

[00 3 3] U «y y 3(COV ^llffl^K03tl> , 0 
2£^jrfJ:^ ^-/H4. 4, '--7?*^*) -vz93lzm 

tcJROfttt^n-CtJO. *UVjfc»5SrlI3J:3 
£#A-9. 9, 'J >y^3£JRDWt£*iT^ 

6. S^v, =**L> •vy : 3^)#ll^#oTA-'/ F4, 4, 
•• 9 9 ±£t^U UV7tii5, 5, -J±a, 

7F4, 4. -fctt(CiE»tt*9 9±Sr^*f4 0 
[00 34] -v F 4 ^)Tffi(C^-1tI^)n±ain ( 0* 

C7)«ix*^fec7) U v >f y ? //n±ffi **u» , , 



[0035] *u vjta5t±, mfccoimmm mi 

9 crm/mM ^ItUVA >9 COMM iZfc I X $ ft 

he mmvyrthXii, LED (light emitting d 
iode) , mK^myyy\ *9)W\y4 ¥y> 

7\ m&A<.m^#-s hyyy\ z-^/yyyTWZMM 

*m?t>&. uv%M5n. mmw99mm i vu 
u v 4 y 9 crmmizfc i x mtt % m\m>mmsm 

[00 36 3 **A'-9i±. VV^M5z±t^m^X 
v^, *AN-9(Ci^TUV^5*^cO*«^]gl 

D . 3I(CiaS«f* 9 9 *± U V3K« 5 

m^iii , mm^m b ic^ s u V5t?g 5 ^ $ « . 

[0037] 4 , -t±. ±^3E*Ifi]AtC-?!l 

>^<¥fili:Mtv^. : UV«5, 5, 

A C-Jd >^-> T^HPIiC^TV ^ 0 if^ 
ZO<OUV3K«5, 5^i(:-o^7 F4//^LT 
SO. F4&^UV3tH5li:x5>*oti^^ 
(6jAtS5iJ$tlT^4* 

[0 0 38] Clil^^-yF4, 4, •••>UV«5 J 
5, -t*^5S:I.^Hc*5V^, i*S7;fiAc?)SSIi:U 

^cr)\jv%M5b#mm±, i^im^mo^vvytM 

5bco$mb^U\ it'O. ^-y H4&^UV3teai5 

fe. H2(CoV*T. ^7 F4(i^$ilTv^^l3:fl± 
ai$Ti^^ y^aofe^Sift-t^^, fe<7)S?^±02CO 

[0039]^t i J7 x3*«ffl»L, a»LXJitta» 
«jtT^^S^#^'y K4*»t>f y^a^ttffiSiiTK 
SUS* 9 9 (C«5!-f I) , -f - cogg . ill,^s >/ F 4 com 0 <0 
UV«5^ ^^U v y 3 ^ii^ff ^ T *?¥ Itz A 

y9mc^K±^{mit^z. mmitzA y9i?mm 
v%m 5 PhnmmizmMztii z > xmtth . o 

4 9. 7'7fyi 2cO±*CtJ^TlE««E*9 9(^L 
T^f > y-S^ttS^tfiyiX. /7fyi 2y0±7^ 

C^v ^IEM«*9 9 izmifzA >?mizttlX1ffl 

[oo4o] mz, ^ yrs-mm 1 o&^jHsmi 1 
i^jv^xmmth, ms^tioiz. +*yj*-m 

^f-rU 7y3S^7f>l 2 Srftfflt4«* 1 3 1 . 
?If*l 3^)rtS(cKvt^ixtv^tttM2 0, 21, 2 



(6) 0 0 3- 2 8 5423 (P2003 — 285423A) 



2. 2 32. *mth, ffiftl 3(5. ±^i*P]ASt s ' 

m%£Um b izft LxmAttftZm^tzlMM l 4 R 
xrrmui 52, ^WfmAZm-Jzz^mm^ 

(0>fvB&) 2 . IJ^^P]BSrl*]i-^fIra3Pl 6S.^m 

(ci oT^Sra^M^ilTs.-^, ffigfJl 6. 1 HZ 
ii^i'l-f ii»ilfL 16a, 17 a# s »£ *tlX& 0 . m 

an i 6 a.mm® 1 6 ic«^t«* 1 3«»H:it 

"Co') , MilfLl 7 as^ESSl 7(CfeviTH#:l 3c7) 

nmzm txts o - jtan 1 6 a , 1 7 a usi, § 
[004 1] i±tm 2 out, ±aa 1 4 *»^»* 1 3 jo 

*otu5, f±0J«2 lis, TffigKl 5*^ffftl 3i0 

t£ o x v >i» . mm 2 0 &iftt«HK 2m. ir^mz 
a 1 4 *^«* 1 3<nnm^m&fhmiX'b 0 - 

«2 3«, ±y^mzm--izm'£->xwm*i\xv>. 
[004 2] m 1 3 comsmt . itm 20,2 

1, 2 2. 2 3lz£->XE.OiZfk®c>tlX^&< x>t 

0. nw\3mwsMi. smmmnimm 

13 at, wm^Uwi BOTYvmnm 13cL g 1 3 
a eg 1 3 c 1 3 b £#>£>}i)£*irO>.f> , S 

1 3 a 2 £ 1 3 b ii&CMK 2 0, 2 1 iC J: o Xi±iJ) hti 
Xii 0 . Ml 3 b fcfcl 3 c I3{HI2 2 , 2 3(y). • 

[0043] ttffl« 202 ftflJK 2 1 OJffltHi . tt&tl 
mi 1 $rtt£-ti»--yrn-7 2 4 , 2 4tfgMZtlX 
\,^&, -■■/Tn-y24, 2 4l±K^lZWl%'£-oX&x 

iximziixii ') . zj&ttfjftAnmm o cimsa 

S 2 * o X ^4 . RttiC . tfcWK 2 0 2 ttffl$ 2 1 <m 
tzii . »jM$|fi§ 1 1 ^flK-f S-77D-72 5, 25 
a«SBSivO*$. -77n-725, 2 5i±5V>iC[6] 

# m i xwrnzixxs*). a 

HOCEBgiftfc^oTV^. --y7°n-524, 24 
lixfi^tiWM2 0 , 2 1 iz&miXH ') - -"/^a 
-72 5, 2 5 tifKWR 2 2 . 23 1 ifi ft L t V> |> . O 
a >) . II 3ahll 3b S ilSD ( 2 0 

2 f±tm 2 1 2 WPflcOPtra ) (±- ■■/ 7° n - 5 2 4 , 2 4 

(~ i o xwfixx a o . s 1 3 b 2 ii 3 c cars jl 
aa ( ttWR 2 2 1 tt©R 2 3> (rMomm > is- ••/ r 

n-725, 2 5£_J;oTSA { fLT^I). 
[0044] fllffiS IT . ■•/ T n- 7 2 4 2 ffi 

-'"/n-5 2 4 2<7)tt*2 . — <?>—••> 7'u-y 
2 5 2 fc^)- -y 7"n- 7 2 5 2 fDjfcS 2 . sJitL 1 6 



a 2 , KilfL Haiti. i9^E*W B (CilS'-itfM 
fc&oTHS. -2 27', iEHH#:9 9^. «a?L16a 

* a -s t ft* 1 3 rt-xff a l t a o . tt«m 2 0 2 <±-tn 
«2 1 1 (Drnzm-ixm 1 3 b tzm *) . ftwR 222ft 
«2 3>«ra^a-5tsi 3 c c^o, s(2, «a?L 

1 7b«raoT«#:l 3i^fflTV^. ftt. IBfM 
& 9 9!;, f±2JJfi 2 0 2 f±0j« 2 1 C0H Cfc V >T - ■•/ T 
a - y 2 4 , 2 4 C 4 ilt fc 0 , tt«J« 2 2 2 ttffflS 

2 30iairiJ^T-^rn-5 2 5 , 2 5i2tt*^TV> 
S„ -■:/7n-72 4, 24, 2 5, 2 50)o*><7)&%: 

< 2 tffti**— P3&»ni<tf « 2 2 izx ixmmm 9 

[004 5] 11*1 3l*KDgl 3bC7=7-r>l 2S.^' 
D ■ / 2' 3 7?WM. $ tLT l ^ 4 , fif v \ ^ + U ■•/ v 3 W 

s 1 3 b t"±7t^>7 fS] a \zwmm izt ie& § . 

* -V 'J -y 3 A>H 1 3 b I*I(7|£a *fiX , ^ -y 
F4, 4, -a,tXUV^5, 5. -tfil 3bflfcfi 

[0046]7*5f/l 2±!CiliI§fL72Ei»(*9 9 
[Zp\nX^-v H4, 4, >'7iia:DiaBf-|>A\ # 

As.. y K4^o±ffiP*^D±ffi$i'U^ y^il^'KIM* 
9 9 t7*Wf * *T<?) -f y^aKOSMKiS 1 3 b {77ft 

Mh\ --g-^-y H4<7)^-qiain*^Ptai$ill.^ 
»^*§»-f41B5ftS 1 3brttc#L. *5¥t/2^f 
it^'U v'xil 5 !C jc T^lf §fi«.gSBr 1 1 1 3 b l*H7 

[0047] ±E^gtt^fla#^au. u v-r y^tc 

*ftt^vStt^vStt*'XSrS 1 3 hmztmtl i><7) 

illi'^Stt ^X2 LT^ffl^Iflg-CJ)!. „ 
[0048] Ty£'tt#xffi&^K2 LT(*. M**'x*' 

2rfflt >/2 0, ?§tt*(7 i 4 P S A (Pressure Swing Ads 
orpti on ) %*£X*m#X Sr ffi^t !, gSSrffl V ^ 

ot ^mtifxmffimt ixu, mm. 

K4. 4, -;i'VS5 5, -2*^*l.?lj£D±/j 
{7fcv>t^Stt^Xlr^LT- UV5£»5 2^-y H4 

^ras-a-yTif u ••/ -y'3i?)T^-yfti&-r-i-77}£* 5 S) 

l>„ tLh<oJ: a&^y/v-flijii OtioTH 3b 

ji^«*»4>a»sitr . mi 3bmzT^&tf7-i>m%; 

*tlhby-*r>J<-mm OtCioTMl 3 bKSfStt 
#*jWI!t&*&*lT , i-^tl 1 3 b*cpiSttXf^# 

K«*©JRt-4Ms*^j cmmzm) zmi 3b^ 

(7K(t-C 'bHy., ^•yH3^T/7T"l5iiffi*9 9 



(7) 0 03-28542 3 ( P 2 0 0 3 — 2 8 5 4 2 3 A ) 



h<n&mz%*i\\ mM'n-immn. mi 3b« 
mm (02) fcRjCL-c. mi 3brt^ssrr#i-ri> 

ft t o, 

[ 0 0 4 9 3 #(C. JbjfrDJ: 3 xi 
•y h 7" y > ? 1 OW&z^XWmth . 4 V9V3. -/ 
bT'J >9 1 £0K#4»tc*5OT. U V#S5*»<c>£#!6 
#96 t ti> 0 , ta«« 9 9 ttXfttRicggtt s*ro> 
SEC. -f^yi7h7 l J^l»iff+Cfe^ 

t. *iStt#xtt»3^J:oTSl 3brtt*SStt# 
Xr/ft&Silt. Ml 3brtc?)iS«««^'®T-tl), ■! 
0*1, ^vStt^Xflt^gcoMWCioT. Ml 3brt 

«oa*»»i . f- -v > > <— «it i o mm%oMmm 
fgT i . . mmm o . 1 %~ 10% 1 4- 

otf>l>. 

[00 50] ,2i04t«T". - "/7°n— 5 24. 2 4 #%i 

$?-r & - > x-immtk 9 9 isftfij^ 2 o t mm 2 1 <r> 

fflrilii L t . %imm 9 9 #M 1 3 b C«A§ilT . 
MIC -•v7 , D-52 5. 2 5 **EBEt § 2 1 XM»m 

* 9 9 nfyjjs 22i tw 2 3 m * aa it m i 3 

b7>.3Jf£*ilI> : -Yy^^x-yhT'jy^l 
{±, - vTn-7 24, 24. 25. 25 *FJf.5gftSf 

-omss-r * 2 > xmmtk 9 9 % wm&um b cia^w 
i-ttM-t-?., 2 2t, &mK99tm±.ix^hm 

iZ , * * 'J ■/ i-" 3 7?m 1 3 b F*3 iZiS V v£ ±jtS:fr(n] A £ 

3 Ai'iSiisift 9 9 ± *• ff ft L t ^ |> ft * i Z . ^ ■/ K 4 , 

4, •••*%a#Btajp*»4.'f y^jgsrttffiL. -f>?a 

//'leii 9 9 !C «¥t 5 . * * >J ••/ x 3 Iffimt h 2 

*§»u.yf >mm±K.m.4 >9mm 

ft liz^-v V 4 com '<) HZfoh U V3®f 5 **fiS It . 2 

[ 0 0 5 1] ^y;y'i -y h r 'J y ? i ii. IXt^X o 
«~. ^r-v'J ■y^ : 3«ttfX» (Xiiffii), fats ) , -fy 
9 mm& . «9V U^y? if tit 1 t soffit Srff o £ 
fcfc . If iitffif 11 ( -ot 0 . - -v 7'n- 7 2 4 , 2 

4 , 2 5. 25) T'ia§»9 9 $-9KS*l*J B tCJ5f^ 

v9i>z. v b r >)>9i urns* -v 'j -v y* 3 mmm 
mmm, wm) - -f yy-sMB, 4>9mzm 

X<n%mi'fi '3 , -Y >' 7 y'x h T'J > 9 1 tft 

mmftzm m-tz 1 1 ± o . isi*«*9 9±t-Hi 
[ o 052] w±io i. -) ic^mmmx'iii . f-^ y^- 

tlitl OiOMl 3 bCTStt^'X*^$il|>^. M 

isbemmmmmTti* 2 2 to 5ts^ssj&«^ 



■7-Xls.yf U n'-7-icM IT J: *3 SStc/t LX9>\1 o ft 
RiGtt^'ft V ^ft , y 'JtsUtWM'c SB L t b £ 0 . 
2c7)^i6«?aL/2^ > *H 

mmmx'H, mi shfynmnmmM&Tixy^tz 
ft, «»L^^ y7»ji«ftffl**4t-f . uv«i5 

[ o o 5 3 ] £tz . a 1 3hfyizmmmwwL»htih 

2 1 to Ml 3 b rt^&£#K&*«f-©iK$ftT , M 
1 3brtiOK**««»cJ;-3t^iSixt. Ml 3 

[00 54]**:. i±im 20 1 i±im 2 1 ?mmm 

iS- 7 7Q-5 24, 24{:a^'i-ttfcD, tt^2 2 
> tt-WM 2 3 yOPaliOPiH^- 7 70-72 5, 2 5 tcS 
Mlt^-Sf-ft, Ml 3brt^i5l4*"^*>Ml 3b?h 

iz-mktir, miz. mi sb^oitsi^Mi sbfici 

tiKh^VK oiO. Ml 3brt0iS#it.K«±#*W 

[oo55] y vfi )v t mmtmmt hztizxix-* 

V'yif^Efhtfi^ *Hit»Bt'l3:Ml 3bf*)c0l?*ai 

mtz#>. y v tin i mmm-t* v >- 

[00 56] £tz. UVftWS, 5, -9>mm^!l 
*r-Zm±L%<Xi>%tttzib. A V9Vx. ■■; bTV V 

9 1 mmmii mint trc * . etc . u v#« 

5.5, -$-^»tl»<#»«»SrR{tS^t^\ m 
ot, UV3fcii5. 5, -JlOr/fa*fl:$iit, -fy? 
y'x •:/ Fro y^ l tfaysi? h<z%&. uvf 
{15. 5 , • • -coJUMlx £ if* I & < 1 0 m 

72ft, ^?[-lll2«Ltit«Wltil*tt«il£l«*9 9 
£ ltiiffl-ti>2>//t"£!., 
[0057] i 72 , ^\ ■/ K 4 , 4 , V*ji5 , 

5. -sMl 3 b|*]{CiSS$i-ltO'|)/2ft. -< >9mt 

atft*tixfrt> mmi* 9 9 era l TjEKj^mtcai 

It Siil> * t"y9PeWgtt^'x#Hmi0 o > e#f i . * 

mizmw >9miznm:-f. a ytmmmm 

Z± t ^rv> , Mt , ^ y . y y 3 ^*>^M 1 3 b rtCK 
S$ixtv h /2ft . f- -f y ' <-fiit loffl*} *«tB*ft $ 

fit . Lt 3 >rt? V9l9s. br v v9 
iO'IM(;t0 2,0 

[ 0 0 5 s ] iMmmmizmMzti 

hZ.bt£< . *^BHft@&t?ilL4rv>iEHefcv>t, 

mmx-ii.. uv£ii5. 5. >j '/yscigftb 

iit v ^7270' . «# L to y ?»fc*JM*«:!B*T£ £ « 

t*ix«\ »; y 3 £nm<xi&\ mtif. 
* u ■•/ x 3 ± y sj^s^isi b cDTmrnizx \ >t . ±^ 

WmA<r>mW 1 3 ^S!ci>72 oTSES Ltz u V*»f 



(S) 003-285423 ( P 2 0 0 3 - 2 8 5 4 2 3 A ) 



T7fy i 2co±^l^fCi^vi, uv 

*iii4$t*i 3^;^i 3 brticiasstiTfco, ttffl? 

ix£4 >^»%5f-L^S(cieiM#:9 9r/IMS*T*l 

mm i x i \h ^\zmmz$m § tn , 

[0059] £fc , IMZMMMXii^ v K 4 , 4, - 
*Mf* U vy3(cKlt^iir±^^[pjA(cffiI#lJjt 

&t**+'J-y>/*3. 3, •••KftiTRttTift^. ^ 
*§£S4. H4c0i o\fZt£%>,. 

[0060] -ot mi 3brtcfcv^. r7fyi 

2 ^i:^ 7^f>A7F3 0 MIH £ixt t 0 7 4 V 
^ H 3 O cOTECIMffiP 3 2, 3 2, -#±jiaEfr 
IflJAtC-^fciroTJRltSiiTfcO. tt*P3 3, 3 
3, -* s ±*iE* , rtIA(C-^|fc*oT7>f>"\'y K30 
<7)Tm(cB&*hX&*J, ttaiP34, 34, 

4*161 A (C-fij > & o T 7 4 -y K 3 0 SOTfflC ffM 
**lTfe*K ttffiP3 5, 3 5, -A^Sfr^AC- 
«W^T^ >^«y K3 0^TW^ft$ixTv^ s 
ttSP32, 3 2, ttffiP3 3, 3 3, ■■■<?) 

PKi4SP3 4, 34, •••^&tfttfflP3 5, 3 5, 
■■■^Jl5, ±^aE*f6]AcOMl 3bO£fifcjbfco"C^ 

[00 6 1 ] 0±ffiP3 2, 3 2, •■•^ttffi*iX§UV 
4 > ? tfOfeli^T H tt* *3 . HtttC . o±ffiP3 3, 3 
3, ■••*>£ttffi$ix!>U\M y?i0fe(i^THtt^ 
0, tt&P3 4, 34, -*^ttaS$il5 UV4 >'^ct) 
£ti£THtT*9* ttHJP35, 35, -^otaJS 
ix£UV4 y?<3fe{±£THtTa6. fflU ttffiP3 
2. 3 3. 34, 3 5*»^>qtajStl4UV>f y^c?)fe{± 
SvMcft&O. M$Q3 2^^xn^ 

UV4 y?£%ffi§:tu #tt&P3 3frt>l±*?l£yf<7) 
UV4 y?#*ttas$*u #tt£P3 4^4xTycDU 
V>f >^*«ttas§*l, #ttffiP3 5*^*477 -y??)U 
V4 >7^%ffi$xx|), 5!tc. f Offe^fi^UVM y? 
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